Regulation of 3-ketosteroid reductase messenger ribonucleic acid levels and 3 beta-hydroxysteroid dehydrogenase/delta 5-delta 4-isomerase activity in rat liver by sex steroids and pituitary hormones.
We have recently characterized three types of complementary DNA clones encoding predicted isoenzymes of the rat 3 beta-hydroxysteroid dehydrogenase/delta 5-delta 4 isomerase (3 beta-HSD) family. Transient expression in nonsteroidogenic cells reveals that the type III isoenzyme specific for male liver does not display oxidative activity for classical substrates of 3 beta-HSD, in contrast to the two other 3 beta-HSD isoenzymes, thus showing exclusively 3-ketosteroid reductase (3-KSR) activity. In order to better understand the sex-specific control of 3 beta-HSD activity and type III 3-KSR gene expression in rat liver, we have studied in adult animals of both sexes the effect of sex steroids and hypophysectomy, pituitary implants, PRL, and GH on type III 3-KSR messenger RNA (mRNA) levels and 3 beta-HSD/delta 5-delta 4 isomerase activity as measured by the conversion of [14C]dehydroepiandrosterone into [14C] delta 4-androstenedione. Ribonuclease protection assay using types I-, II-, and III-specific complementary RNA probes reveals that type III transcripts are the only species detectable in liver RNA extracted from intact males, whereas no hybridization signal was detectable with any of the three probes in intact female liver RNA. In males, 15 days after castration, liver type III 3-KSR mRNA levels decreased by 80% compared to intact controls, whereas 3 beta-HSD activity was reduced by 48%. Administration of dihydrotestosterone (DHT) increased by 8.25-fold type III 3-KSR mRNA concentration and completely reversed the inhibitory effect of orchiectomy on 3 beta-HSD activity. In ovariectomized animals, treatment with DHT markedly increased type III 3-KSR mRNA accumulation and 3 beta-HSD activity, thus leading to values similar to those measured in intact males. Simultaneous treatment with 17 beta-estradiol almost completely abolished the stimulatory effect of DHT in female rats, whereas no significant effect was seen in males. Twenty-four days after hypophysectomy, type III 3-KSR mRNA levels were decreased by 50-55% in males, whereas in females these transcripts markedly increased from undetectable to 28-36% of the value measured in intact male rats. Treatment with DHT or 17 beta-estradiol for a period of 9 days starting 15 days after hypophysectomy had no effect in male and female rats. On the other hand, treatment with ovine PRL (1 mg, twice daily) had no effect in males but completely blocked the elevation of type III 3-KSR mRNA levels and 3 beta-HSD activity observed after hypophysectomy in females.(ABSTRACT TRUNCATED AT 400 WORDS)